Calf thymus DNA polymerases alpha and delta are capable of highly processive DNA synthesis.
We have demonstrated that calf thymus DNA polymerases alpha and delta are capable of highly processive DNA synthesis. Processivity values between 300 and 2000 nucleotides were observed when poly(dA)-oligo(dT) or singly primed single-stranded circular bacteriophage M13 DNA at pH 6.0 and 1 mM magnesium chloride was used. These conditions do not correlate with conditions, pH 7.0 and 5 mM magnesium chloride, that support the maximum synthetic rate. Lowering the pH and magnesium concentration lowers the Km value of the reaction with respect to primer terminus concentration. Furthermore, under these same conditions, both polymerases become insensitive to dissociation from the template as a result of encountering the 5' ends of primers. Overall, these results suggest that the affinity of the polymerases for the primer termini is higher throughout the polymerization reaction of pH and magnesium concentrations are lowered from those favoring maximum synthetic rate. Experiments with short primer templates, however, indicate that this higher affinity does not cause the DNA polymerase to remain stably bound after synthesizing up to the end of the template.